Mucosal strengthening activity of central and peripheral melatonin in the mechanism of gastric defense.
This review summarizes the involvement of centrally and peripherally applied melatonin, a major hormone of pineal gland, in the mechanism of gastric mucosal integrity, gastroprotection and ulcer healing. Melatonin was originally shown to attenuate gastric mucosal lesions but the controversy exists in the literature as to whether melatonin derived from the pineal gland, considered as the major source of this indole or rather that locally generated from L-tryptophan within gastric mucosa, plays predominant role in the mechanism of gastrointestinal integrity. Both, intragastric (i.g.) and intracerebroventricular (i.c.v.) administration of melatonin and its precursor, L-tryptophan to rats without or with removed pineal gland by pinealectomy attenuates in the dose-dependent manner the formation of on gastric lesions induced by topical irritants and water immersion restraint stress (WRS). Melatonin accelerated the gastric ulcer healing and this was accompanied by the rise in gastric blood flow (GBF), the plasma melatonin and gastrin levels, the mucosal generation of PGE(2) and luminal NO content. Pinealectomy, which suppresses the plasma melatonin levels, markedly aggravated the gastric lesions induced by WRS. Concurrent supplementation of pinealectomized animals with melatonin or L-tryptophan, the melatonin precursor, attenuated the lesions induced by WRS. Treatment with luzindole, an antagonist of Mel(2) receptors, or with L-NNA, the NO-synthase inhibitor, significantly attenuated melatonin- and L-tryptophan-induced protection and the acceleration of ulcer healing and the accompanying increase in the GBF and luminal content of NO. We conclude that 1) exogenous melatonin and that released from the L-tryptophan attenuate lesions induced by topical irritant such as ethanol and WRS via interaction with MT(2) receptors and due to an enhancement of gastric microcirculation, probably mediated by NO and PG derived from cNOS, iNOS and COX-2 overexpression and activity, and 2) the pineal gland plays an important role in the limitation of WRS-induced gastric lesions and acceleration of ulcer healing via releasing melatonin predominately at night time, that exerts gastroprotective and ulcer healing actions.